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Description 

[SELF SEALING HEAT STAKE ON AN 
OVERMOLDED PANEL] 

Background of Invention 

[0001] The present invention relates generally to an overmolded 
staked panel assembly and more particularly to a flow- 
through stake element allowing overmold material to flow 
from through the stake element to form a self sealing heat 
stake. 

[0002] Automotive components play an important role in auto- 
mobile design and functionality. Components such as ve- 
hicle doors provide controls for a wide variety of electri- 
cally based functions within the automobile. In addition, 
comfort and styling as increased the number of modular 
panels utilized in assembling vehicle doors. As such, 
present automotive door construction has increased in 
complexity. The complexity is further increased by the re- 
quirement of accessibility of many of the electrical com- 
ponents throughout the lifecycle of the vehicle. Replace- 



ment or repair may be required during the vehicle lifecy- 
cle, which in turn often requires the modular panels to be 
removable. 

[0003] Complexity of design is intertwined with complexity of 
function within these assemblies. Continuous proper 
functioning of the vehicle door and installed components 
requires these components to operate after exposure of 
the vehicle door to weather conditions such as rain or 
snow. The solution has been the development of wet 
modular trim panels. These panels provide a water seal 
between all the sub components and the main door trim 
panel. Manufacturing and assembly of such assemblies 
can be time consuming and costly. Present manufacturing 
techniques often utilize heat stake technology wherein the 
use of resilient seals placed on heat stakes and subse- 
quently heat staked into place. These panels are then 
used to snap-fit onto the main door trim panel. Manufac- 
turing of such trim pieces can result in unduly compli- 
cated processes. Furthermore, the removal of such trim 
pieces from the main door trim panel can be difficult. 

[0004] It would be desirable, therefore, to have a modular trim 
door panel assembly with improved manufacturing and 
assembly characteristics. It would additionally, be highly 



desirable to have a modular trim door panel assembly 

having easily removed trim panels with improved water 

penetration resistance. 
Summary of Invention 

[0005] It is therefore an object of the present invention to pro- 
vide an automotive door panel assembly with improved 
manufacturing and assembly characteristics. It is a further 
object of the present invention to provide an automotive 
door panel assembly with improved removability of sealed 
trim panels. 

[0006] In accordance with the objects of the present invention an 
automotive door panel assembly is provided. An automo- 
tive door panel assembly is provided, comprising a door 
trim panel. The door trim panel is comprised of an outer 
trim panel surface; an inner trim panel surface; and at 
least one tubular stake. The tubular stake includes outer 
tubular walls protruding from the inner trim panel surface. 
The tubular stake including a seal sleeve flow channel 
connecting the outer trim panel surface to the inner trim 
panel surface. The panel assembly includes an overmold 
material applied to the outer trim panel surface. The over- 
mold material fills the seal sleeve flow channel and gener- 
ates an overmold seal sleeve skin on the outer tubular 



walls. A door main panel assembly is included having at 
least one clip hole. The tubular stake is positioned within 
the at least one clip hole. The overmold seal sleeve skin 
removably engages the at least one clip hole to form a 
primary seal between the door trim panel and the door 
main panel assembly. 
[0007] Other objects and features of the present invention will 

become apparent when viewed in light of the detailed de- 
scription and preferred embodiment when taken in con- 
junction with the attached drawings and claims. 
Brief Description of Drawings 

[0008] FIGURE 1 is an illustration of an automotive door panel 
assembly in accordance with the present invention. 

[0009] FIGURE 2 is a cross-section of the automotive door panel 
assembly illustrated in Figure 1, the cross-section taken 
along the lines 2-2 in the direction of the arrows. 

[0010] FIGURE 3 is an illustration of a method of forming a door 
trim panel for use in the automotive door panel assembly 
illustrated in Figure 1, the door trim panel illustrated po- 
sitioned within an overmolding assembly. 

[001 1] FIGURE 4 is an illustration of the door trim panel and 

overmolding assembly illustrated in Figure 3, the illustra- 
tion showing the injection of overmolding material. 



Detailed Description 

[0012] Referring now to Figure 1, which is an illustration of an 
automotive door panel assembly 10 in accordance with 
the present invention. The automotive door panel assem- 
bly 10 is illustrated in a specific embodiment, however, 
alternate embodiments are contemplated including addi- 
tional automotive trim panel components including non- 
door components. The automotive door panel assembly 
10 includes at least one door trim panel 12. Door trim 
panels 12 are utilized in automotive door panel assem- 
blies 10 and are known to come in a vast array of sizes 
and shapes. The door trim panel 12 proposed by the 
present invention provides a unique and productive struc- 
ture and method for mounting the door trim panel 12 to a 
door main panel assembly 28. 

[0013] The unique door trim panel 12 includes an outer trim 

panel surface 14 and an inner trim panel surface 16 (see 
Figure 2). Although the door trim panel 12 may be formed 
from a variety of materials, one embodiment contemplates 
the use of injection molded polymers. The door trim panel 
12 includes at least one tubular stake 18 protruding from 
the inner trim panel surface 16. Although a single tubular 
stake 18 may be practical for smaller door trim panels 12, 



it is contemplated that the trim panel 12 may be com- 
prised of a plurality of tubular stakes 46 positioned 
around a mounting perimeter region 47 of the trim panel 
12. Each of the tubular stakes 18 includes outer tubular 
walls 20 protruding from the inner trim panel surface 16. 
These outer tubular walls 20 generate a seal sleeve flow 
channel 22 which connects the outer trim panel surface 
14 to the inner trim panel surface 16. 
[0014] In this fashion, the door trim panel 12 can be placed 

within an overmolding assembly 50 as illustrated in Figure 
3. An overmold material 24, preferably a soft flexible ma- 
terial, can then be injected into the overmolding assembly 
such that the overmold material 24 is applied to the outer 
trim panel surface 14 (see Figure 4). The seal sleeve flow 
channel 22 allows the overmold material 24 to flow from 
the outer trim panel surface 14 into a sleeve generating 
pocket 52 formed in the overmolding assembly 50 sur- 
rounding the tubular stake 46. This allows the overmold 
material 24 to generate an overmold seal sleeve skin 26 
on the outer tubular walls 20. This methodology allows 
the overmolded door trim panel 12 and the overmold 
sleeve skin 26 to be formed using a single shot in injec- 
tion molded overmold material 24. In additional, this 



methodology allows for the use of resilient overmolding 
material to form a compact, high quality seal that is 
bonded to the door trim panel 12. The predictable and 
consistent geometric form created by this processes pro- 
vides substantial benefit to assembly and disassembly of 
the automotive door panel assembly 10. 
[0015] After the overmolding process has been utilized to form 
the overmold sleeve skin 26, the door trim panel 12 can 
be assembled into the door main panel assembly 28 by 
inserting the tubular stake 18 into a corresponding clip 
hole 30 formed in the main panel assembly 28. The over- 
mold seal sleeve skin 26 thereby engages the clip hole 30 
in order to form a primary seal 32 between the door trim 
panel 12 and the door main panel assembly 28. Although 
the overmold seal sleeve skin 26 can be formed in a vari- 
ety of configurations, it is contemplated that it can be 
formed with a chamfered guide top 34 and a seal sleeve 
wall 36 that secures to the outer tubular walls 20. The 
seal sleeve skin 26 preferably comprises a skin end 48 in 
contact with the inner trim panel surface 16. This config- 
uration allows for a low effort insertion into the clip 
hole(s) 30 while generating a tubular sleeve that is placed 
in radial compression within the clip hole 30 so as to gen- 



erate the primary seal 32. It is further contemplated that 
an engagement notch 44 may be formed in the seal sleeve 
skin 26 during the overmolding process. The engagement 
notch 44 can be utilized in order to generate a resistance 
effort from removing the tubular stake 18 from the clip 
hole 30 so as to prevent unwanted separation of the trim 
panels or seals. It should be understood that the seal 
sleeve skin 26 can be formed in a variety of configurations 
that provide the desired qualities of improved sealing of 
the clip hole 30 in combination of removability of the 
tubular stake 18 from the clip hole 30 for maintenance or 
replacement. 

[0016] It is further contemplated that the overmold material 24 
may be utilized to form an outer overmold seal 38 formed 
on an edge surface 40 of the outer trim panel surface 14. 
The outer overmold seal 38 can be utilized to engage the 
door main panel assembly 28 during installation such that 
a secondary sealing surface 42 is generated between the 
door trim panel 12 and the door main panel assembly 28. 
This provides a dual sealing system when used in con- 
junction with the primary seal 32 generated within the clip 
holes 32. This dual sealing system is further benefited by 
its simplicity of manufacturing and assembly by requiring 



only a single shot of overmolding material 24 to generate 
both seals. 

[0017] While the invention has been described in connection with 
one or more embodiments, It Is to be understood that the 
specific mechanisms and techniques which have been de- 
scribed are merely illustrative of the principles of the in- 
vention, numerous modifications may be made to the 
methods and apparatus described without departing from 
the spirit and scope of the Invention as defined by the ap- 
pended claims. 



